Introduction: Nepal has many mountains including the highest one in the world. People living in high altitude are often involved in climbing mountains. Objective: To explore the pattern of vitreo-retinal disorders at high altitude in Nepal. Materials and methods: Consecutive patients aged 40 years and older who presented at the micro-surgical eye camp at Lukla of Solukhumbu district (2,860 metres) were included. Detailed ocular and systemic histories and ocular examination including dilated fundus evaluation were done. Results: There were a total 81 patients with the mean age of 56.7 years (S.D 11.15). Females (51.9 %) outnumbered males. Sherpa comprised of 76.5 % followed by Rai (9.8 %). The main occupation was agriculture (51.9 %) followed by mountain trekking (28.4 %). Smokers comprised of 13.5 %. Hypertension was the predominant systemic problem (28 %). The best corrected visual acuity of 6/18 and better was found in 86.4 % of cases and less than 3/ 60 in 3.6 % of cases. Age-related macular degeneration (AMD) was found in 19.6 % of cases with a predominant mild AMD (16 %), hypertensive retinopathy in 12.2 %, with grade I hypertensive change in 8.6 %, retinal vein occlusion (RVO) in 7.1 % of cases and with a branch RVO in 4.9 %. Dilated and tortuous retinal vessels were present in 25.9 % of cases; out of this, 9.8 % of the cases had concurrent AMD and/or hypertensive retinopathy. Other retinal problems were macular hole (2.46 %), solar retinopathy (2.46 %) and choroidal tear (1.2 %). Conclusion: AMD, hypertensive retinopathy, and RVO are the main vitreo-retinal disorders besides the dilated and tortuous retinal vessels in people living at high altitude in Nepal.
Introduction
Nepal has many high mountains including the highest one, Mount Everest. The Sherpas are the main inhabitants at high altitudes in Nepal and the majority of them are involved in climbing mountains. Highaltitude retinopathy was first described in 1969 as engorgement of retinal veins with occasional papilloedema and vitreous hemorrhage. Previous studies conducted in Nepal and other countries among climbers had reported engorged and tortuous retinal vasculature in all low landers ascending above 2500 metres (Morris et al, 2006) and presence of retinal hemorrhages, cotton wool spots, vitreous hemorrhage and papilledema in climbers above 4000 metres (Braun et al, 1997; Clarke & Duff, 1975; Honigman et al, 2001; Mc.fadden et al, 1981; Morris et al, 2006; . A population-based study had shown the retinal diseases as the third leading cause of bilateral blindness in Nepal (Brilliant et al, 1985) . Although there are some studies regarding the retinal changes in mountain climbers, there is a lack of studies regarding the vitreo-retinal problems among people living at high altitude in Nepal. We hope this pilot study among patients attending a microsurgical eye camp will explore the preliminary vitreo-retinal problems in such high altitude area. (Nirmalan et al, 2004) . AMD was defined according to the international classification (International ARM Epidemiological Study Group, 1995) . The data was analyzed in SPSS version 11.5 (SPSS Inc Chicago, IL, USA).
Materials and methods

Results
There was a total 81 patients with the age ranging from 40 -88 years and the mean age was 56.7 years (S.D 11.15). Almost half (53%) of the patients were between the age group of 40 -54 years. Females were slightly more (51.9%) than males (48.1%). Sherpas were the main ethnic group (76.5%) followed by Rai (9.8%). Almost four-fifths of the cases were illiterates (Table 1) . Agriculture was the main occupation (51.9%) followed by trekking to the higher mountains as porters or trekking guide (28.4%). The majority (71%) had an average number of trekking of 3 -6 times per year at an altitude ranging from 5200 -8800 meters. Only 13.5% of the cases had a history of smoking. Hypertension was the predominant systemic problem (24.6%) followed by diabetes mellitus (6.1%) ( Table 2) . The main presenting complaint was blurring of distant and near vision (43.2%) followed by watering (19.75%). Almost one-third of the patients had mixed complaints of watering, discharge and foreign body sensation (Table 3) . 
Discussion
At high altitude, the intensity of sunlight rays is stronger and the oxygen level is less as compared to the sea level. Sherpas are the main ethnic group living at the region of high altitude in Nepal. Almost four-fifths of the people 40 years and above in our study were illiterate. This high rate of illiteracy reflects the lack of education facilities and other facilities like health services and transportation in such regions of Nepal. The primary occupation in almost half of the patients was agriculture. This was followed by climbing the high altitudes either as a porter or as a trekking guide; this is the main source of income in this region. It was striking that there was a history of smoking in only 13.5% of the cases. This is quite less compared to the other communities of Nepal. This could be due to restriction of smoking among Lamas, where most of the Sherpa follow the Lama culture.
Hypertension was the predominant systemic problem (28.1%) followed by diabetes mellitus (6.1%). The higher proportion of systemic hypertension could be due to the increased consumptions of salted tea at high altitudes and could be to some extent due to the tendency of temporary hypertension on high altitude exposure as shown in the study by Naeiie (2010) .
The BCVA of 6/18 and better was found in more than four-fifths of the cases (86.4%) and BCVA of Thapa R et al Retinal disorders at high altitude Nepal J Ophthalmol 2013; 5(9):57-62 3/60 and worse was found in 3.6% of the cases. Patients with significant cataract requiring surgery were relatively less, although only 6.2% of cases were pseudophakic. This could be due to a higher number of early elderly patients who visited the microsurgical eye camp or could be due to fewer cataracts in such areas.
Despite the low rate of smoking, which is one of the major risk factors for AMD (Hawkins et al, 1999; Chakravarthy et al, 2007; Seddon et al, 2006) , almost one-fifth of the patients had features of AMD with a predominance of mild AMD (16%). The higher number of cases with mild AMD could be due to more early elderly patients (mean age of 56 years) in our series, as various studies have reported that the prevalence and severity of AMD increases with ageing (Chaine et al, 1998; Wierzbowska et al,2008; Klein et al, 1992) . The higher number of cases with AMD could be due to excessive sunlight exposure at high altitudes and lack of protective glass wears as reported in other studies (Wierzbowska et al, 2008; Tomany et al, 2004; Cruickshanks et al, 2001) . The other reason could be due to its association with systemic hypertension, which is considered as one of the risk factor for age-related macular degeneration (Chaine et al, 1998; Klein et al, 2003; Van et al, 2003; Hyman et al, 2000) .
Hypertensive retinopathy was the second common retinal problem after AMD, with the majority having grade I hypertensive changes. This reflects the uncontrolled systemic hypertension over a period.
Retinal vein occlusion was found in 7.1% of cases with branch retinal vein occlusion in 4.9% cases. The higher number of RVO cases could be because of high systemic blood pressure, hyperviscocity of blood at high altitudes and concurrent primary open angle glaucoma (POAG). As in other studies ( Koizumi et al, 2007; Hayreh et al, 2001; Sherpa et al, 2008) , a hospital-based, case-control study from Nepal demonstrated the hypertension and POAG as the significant risk factors for RVO (Thapa et al, 2010) . Dilated and tortuous retinal vessels were present in 25.9% of cases. Out of this, 9.8% of cases had combined AMD or hypertensive retinopathy change. The higher number of patients with dilated and tortuous retinal vessels could be because of normal response to hypoxia as reported in other studies from high altitude (Morris et al, 2006; Mc. Fadden et al, 1981; Braun et al, 1997; Wiedman, 1975) . Diabetic retinopathy was not found among three known diabetics and two newly diagnosed cases detected while systemic evaluation for retinal vein occlusion in our series, unlike in the previous study done at same district where diabetic retinopathy was present in all two cases (Ulrich et al, 2009 ). The absence of diabetic retinopathy in our series could be due to the less duration of diabetes, as our known diabetics had a duration of diabetes of less than five years. Out of the two macular holes (2.46%), none of them had a history of trauma. So the idiopathic macular hole is also a problem among these people. The cases of macular findings suggestive of solar retinopathy (2.46%) gave a history of naked eye exposure to a solar eclipse when they were unaware of such complications in their childhood. One case with choroidal tear (1.2%) in the macula had a history of ocular trauma.
Among the 81 cases, primary open angle glaucoma was found in 2 cases and one case each had secondary glaucoma and optic atrophy. This shows that regular eye check up is mandatory to detect such blinding diseases on time.
The lack of fundus photography may have underestimated the vitreo-retinal diseases in this study. This is another limitation of our study besides the one that it is a clinical-based study. Further population-based studies are required to find out the real prevalence and risk factors of such blinding vitreo-retinal diseases at high altitudes of Nepal.
Conclusions
Age-related macular degeneration, hypertensive retinopathy and retinal vein occlusion are the common vitreo-retinal disorders, besides the highaltitude retinopathy changes and dilated and tortuous retinal vessels, among the people living at high altitudes in Nepal.
